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Probably the slowest link in most computerized control 
systems is the display of information for human interpreta- 
tion. The commonly used black and white monitor can 
display an adequate amount of information in most cases. 

In applications where a large amount of information must 
be displayed in the same screen area, a color graphics system 
can easily provide this information by using a wide range of 
contrasting colors. Until recently the high cost of 
sophisticated components and color monitors required to 
generate and display color information has probably been 
the main prohibitive factor in development of these systems. 

Recently the cost of components and color monitors has 
moderated to the point that using a color graphics system of- 
fers a viable solution to information display, ranging from 
the video games market to complex control systems. 

A. state-of-the-art color graphics system using the 
MC68000 16-bit microprocessor (MPU) with an economical 
MC6845 CRT controller (CRTC) is described in this applica- 
tion note. Hardware improvement is evident in data move- 
ment occurring in 16-bit words and multiply and divide com- 
mands while software compatibilities are greatly enhanced 
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through the use of a processor that executes instructions 
which can operate on 8-, 16-, or 32-bit operands. 

The general approach to a color graphics system is 
straightforward and almost identical to a black and white 
graphics system. A typical black and white graphics system is 
shown in Figure 1. The MPU has two responsibilities to the 
graphics system: first, to initially program the CRTC, and 
second, to transfer data to the display RAM. 

Once the clock circuitry is running, the CRTC is initialized 
and the address lines to the dislay RAM begin incrementing 
sequentially. As this occurs, the appropriate data from the 
display RAM is loaded into the shift register and then gated 
Out serially by the dot clock input to the shift register. The 
display monitor then interprets the data as either turning a 
particular pixel on or off. 

A color graphics system (Figure 2) uses the same principle 
as the black and white system except that it has to control 
three color guns (red, green, and blue) instead of just one. 
Therefore, there is an increase in the amount of hardware in- 
volved, but not in complexity. The software becomes more 
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involved due to the fact that more information is being 
handled and displayed. The basic display system works on 
the principle that three bits (one for each color) controls each 
pixel instead of just one as in a black and white system. If 
two guns are on, the resulting color is a combination of the 
two. If all guns are on, white is the result. With this con- 
figuration a total of eight colors, including black and white, 
are available. Since the three bits needed to control a pixel do 
not fit into an eight-bit byte evenly, the unused bits could be 
used to obtain more colors or some other function. In addi- 
tion, color systems usually require a separate sync input. 
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Clock Circuitry 


Display Enable 


The versatility of the internal architecture of the MC68000 
(Figure 3) enhances the effectiveness of the color graphics 
system. Besides containing a 32-bit program counter yielding 
16 megabytes of direct addressing range, the MC68000 also 
contains eight 32-bit data registers (DO-D7) and seven 32-bit 
address registers (AO-A6). The eight data registers are used 
for byte (8-bit), word (16-bit), and long word (32-bit) data 
operations. The seven address registers and the stack pointer 
may be used for word and long word address operations. In 
addition, all address and data registers may be used as index 
registers. 
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Figure 1. Black and White Graphics System — Block Diagram 
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Figure 2. Color Graphics System — Block Diagram 
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Figure 3. MC68000 Programming Model 


SYSTEM HARDWARE DESCRIPTION AND 
FEATURES 


This graphics system consists of two boards: a CPU board 
and a video board. The CPU board contains the processor, 
scratch-pad RAM, stack RAM, the program EPROM, anda 
terminal interface. The video board contains the CRTC, 
display RAM, multiplexers and buffers, parallel-to-serial 
shift registers, and the D/A drivers for the color display 
monitor. 


An MC68000 Design Module (MEX68000KDM) is used as 


the CPU board. The resources available on the MC68000 
Design Module allow more design time to be spent on the 
unique features of the system. The major portions of the 
system provided by the Design Module are the MPU 
(MC68000), the address decoding for the EPROM, a ter- 
minal interface, and all the software functions provided by 
the resident monitor (MACSbug). Included in the MACSbug 
is a transparent down-load feature which allows the system 
to communicate through the terminal to another system. The 
other system can provide the access to the floppy disks need- 


ed by this color graphics system for saving a full screen of 
data at a time. 

The video board (Figure 4) contains more of the unique 
hardware features of the color graphics system. The video 
board can be separated into seven areas: the clock circuit, 
CRT controller, the DTACK circuit, the bus multiplexers 
and buffers, the display RAM, the shift registers, and the 
D/A converter drivers. 

The clock circuit generates the five timing signals used 
throughout the video board; they are: a dot clock, a CRTC 
clock, a 2X dot clock, a shift register load, and a @2 signal. 
The dot clock is used to drive the serial shift registers. The 
CRTC clock is used to drive the CRTC. The 2X dot clock 
and the shift register load are gated together to generate the 
parallel load (PLOAD) and chip select (PCS) signals for the 
shift registers and display RAM, respectively. The $2 signal 
is also used to control accesses to the display RAM. A timing 
diagram of these signals is shown in Figure 5. 
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Figure 4. Color Graphics System Schematic (Sheet 1 of 3) 
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Figure 4. Color Graphics System Schematic (Sheet 2 of 3) 
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Figure 5. Clock Circuitry Timing Signals 


The MC6845 CRT controller (CRTC) is a programmable 
controller used to prepare the information in the display 
RAM for use by a video display monitor. The CRTC 
generates the signals required to provide data at the ap- 
propriate times. Since the length and period between these 
signals varies from system to system, the CRTC is designed 
to be programmed by an MPU. In this system the internal 
registers are accessible synchronously through hex ($) address 
locations $1FFFD and $1FFFF. After programming, the 
CRTC provides the addresses, horizontal and vertical sync 
signals, and the display enable signal to the display system. 
The addresses, output by the CRTC in conjunction with the 
parallel chip select (PCS) signal, are responsible for the cor- 
rect data getting to the serial shift registers at the correct 
time. The horizontal and vertical sync signals, after being 
‘“*exclusively ORed,’’ generate the sync signal required by the 
color display monitor. The display enable (DE) signal is 
gated (U28) into either the clock circuitry to inhibit the 
parallel load and PCS signals or is gated (ANDed at U110, if 
a low represents black on the screen) with the data stream to 
keep the guns in the CRT off during vertical and horizontal 
retrace. In some cases, DE must be delayed due to specific re- 
quirements of the CRT being used. A one-shot on the output 
of the DE pin is usually more than adequate for providing 
the delay. 

The DTACK circuitry is used to return an asynchronous 
data transfer acknowledge (DTACK) signal to the MC68000 
from a synchronous device (the display RAM). The @2 signal 
from the clock circuitry in conjunction with address lines 
A15 and A16 develop the DTACK response required by the 
MC68000. When the display RAM address is between 
$10000-$17FFF, the DTACK signal is returned in 400 


nanosecond increments from zero up to 1600 nanoseconds 
after the enabling signal goes out to the multiplexers. This 
time is selected by the RAM speed switch, Sl. Returning 
DTACK to the processor is the asynchronous access method 
by which the MC68000 can access external devices (RAM, 
ROM, and peripherals). This access method was chosen over 
the synchronous access method used to address the CRTC 
because it is faster and, since this is a highly repetitive opera- 
tion, any time saved here will be significant in the overall 
speed of the system. The synchronous access method is used 
to access the CRTC since the CRTC is only initialized once 
and this method uses fewer components. 


The multiplexers and buffers are used to feed the various 
control signals to the rest of the system. Multiplexers U10, 
U11, and U12 determine which address bus will access the 
display RAM. When the control signal is high, the MC68000 
has access to the RAM and when low, the CRTC has access. 
Buffers U13, U14, and U15 are used to drive the large 
number of devices on the address bus. Data buffers U30-U37 
are used to isolate the four banks of RAM from each other. 
Buffers are also used for almost all the signals coming onto 
the video board. These board buffers interface with the 
modified EXORciser bus which the Design Module uses. 
This bus has only sixteen address lines coming from the 
Design Module, so address line Al7 must be run separately 
to keep the display RAM from being accessed at the same 
time MACSbug or the controller program is accessed (ad- 
dresses $20000 and $22000). 


The display RAM is organized into four banks (red, green, 
blue, and luminance). However, the address lines are con- 
figured so that consecutive words are located in consecutive 


banks of RAM. This was done to allow the programmer to 
visualize accessing one 16-bit wide bank at a time instead of 
accessing red, green, blue, and luminance banks all at the 
same time. The memories used are 4K X1 static RAMs 
(MCM2147) which simplify some of the chip select circuitry. 
Dynamic RAMs could be used and should definitely be con- 
sidered in a production system since they lower the hardware 
cost as well as power consumption. They were omitted in this 
application to simplify the system configuration. It should be 
noted that the CRTC keeps incrementing its address lines 
during horizontal and vertical retrace to keep the dynamic 
RAM refreshed. The speed of the static memories is not 
critical due to the presence of the speed selection switch ex- 
plained earlier. As far as the CRTC and the serial shift 
registers are concerned, the memory looks like one 
4K x 64-bit bank of RAM. 

Shift registers U102-U109 consist of eight 8-bit, parallei- 
load, serial shift registers. They are configured to look like 
four 16-bit shift registers, one for each of the color guns an 
one for luminance. With the RAM and shift registers con- 
figured in this fashion, the RAM is accessed only 25 percent 
of the time. This means that the RAM has four times the 
amount of setup time and slower RAM can be used. The dot 
clock then clocks the data out to be gated with display 
enable. 

Conversion from digital to analog voltages in this system is 
needed because a luminance bit is used to obtain more colors 
than are possible with the three guns.digitally. The luminance 
bit is used to indicate half luminance when set and full 
luminance when clear. When all guns are off, the screen is 
black and the state of the luminance bit has no effect. Since 
the color display monitor uses an analog input on each gun, 
any number of colors may be obtained if the supporting 
hardware is provided. The D/A conversion used in this 
system was done to save space. A cleaner method would be to 
use special D/A converters and special line drivers for this 
function. 


SOFTWARE DESCRIPTION AND CONSIDERATIONS 


The software included to exercise this system consists of 
five basic commands: 


CM — Clear Memory 
BX — Box Draw 


Q8 — Random Line 

ED — Edit 

a Provides the capability of saving (BA) a screen on 
SH) = floppy disk and calling (SH) it back. 


The clear memory (CM) command clears the screen. The 
box drawing (BX) command draws continuously concentric 
boxes which close in on each other. This gives the effect of 
running up a hallway. The random line (Q8) drawing com- 
mand picks random points and connects them together until 
they form a multisided polygon and then it continues to 
repeat that shape, all the while collapsing in on itself and 
changing colors. A scaling function has been implemented to 
keep the figure occupying a major portion of the screen. The 
edit (ED) command allows the user to draw figures on the 
screen using the cursor controls on the terminal and allows a 
choice of colors. The BA command is used to store a screen 
full of data on floppy disk while the SH command is used to 
call it from the floppy disk and display it on the screen. 

Each of the routines which write to the display RAM use 
the basic data layout for every pixel on the screen. Each pixel 
is controlled by four bits. Each bit corresponds to either 
luminance, blue, green, or red, as shown in Figure 6. 
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Figure 6. Pixel Control Bit — Layout 


A memory map for this application is given in Figure 7. A 
listing of the software is given at the end of this application 
note. 

The resolution of the display in this application is 
256 X 256 pixels. The density could be doubied in both direc- 
tions to 512 x 512 by quadrupling the memory. This can be 
easily done if dynamic RAM is used since 4K x 1 and 16K x 1 
dynamic RAM can be arranged in the same basic configura- 
tions. As space was one of the design criteria in this applica- 
tion, some of the more straightforward approaches were not 
taken. 
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Figure 7. Memory Map 


Thanks to Don Voss of Motorola Microsystems for his 
suggestions on the hardware and his splendid job on the soft- 
ware. 


SETUP4.S 


GAB0OD 
B2BGH4 
GOVOKA 
BGOOOE 
QB2OG10 
020014 
GJG16 
000818 
OZOB1A 
GBOHB1C 
GBVOG22 
GBBG24 
GOOV2A 
GBVBB2C 
OUOO2E 
GHBG34 
9009038 
OOOO3E 
GOOG 40 
OBBG42 
GBGH48 
OOOB4A 
OBOV4E 
GBGB5O 
GOVB56 
GBBAB5C 
GO0B06O 
GB00G62 
80064 
DIYOS6O 
Q0OV68 
GOOVOE 
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OLHGHBHO 


DOV200F6 
GB8B21BC2 
O2O21F18 
COB200EE 
G2GG1GHB 
ACHOKH1GG1 
POOB1BA2 
DOCG1B83 
POUB1B1B 
O2OG1BA11 
GBOG1G12 
G2OGB1G14 
OB2001016 
PO0G01H818 
BOGB1A8B 
OBHG1L1BD 
DOBG18HO 


28788578 
2Z27CHAOB18HB 
ZICOIUS TS 
3018 
OC40FFFF 
0786 

32CY 

Z220¢ 

OOF2 
BIFCOBB22000 
6AG8 

28 7CBIB22082 
60E2 

3286 

28 7COBB2206D2 
383CHOGBO 


PAGE 


ORG S8OGB 
x 


* 
* 


MACSBUG EQU S2@0F6 
OUTPUT2 EQU $21BC2 
FIXBUF EQU $21F18 
MSG EQU S20@EE 

Xl EQU $1082 

Yl EQU $1861 

X2 EQU $1882 

Y2 EQU $1883 

COLOR EQU $1019 
NCOLOR EQU $1611 
OCOLOR EQU $1012 
NUMPT EQU $1@14 
SCALE EQU $1616 
RANADD EQU $1818 
ARRAY EQU $1980 
TABLECH EQU $1108 
CMDTAB EQU $1882 

* 


* 

SETUP MOVE.L $578,A@ 
MOVE.L #CMDTAB,AI1 
MOVE.L Al1,$578 

SETUP] MOVE (A@)+,D@ 
CMP #SFFFF,D@ 

BEQO.S SETUP2 

MOVE D@, (Al)+ 
MOVE.L (A@)+,(Al)+ 
BRA SETUP1 

SETUP2 CMP.L #$22000,AQ@ 
BPL.S INIT 
MOVE.L #$22082 
BRA SETUP1 

INIT MOVE D@, (Al) 
MOVE.L #$220D2,A@ 
MOVE #S$@000,D@ 


,AD 


13COAGO1FFFD INIT1 MOVE.B D@,S1FFFD 


1218 

AE71 
ISCIOOZIE EEF 
5248 
GCAG0B1B 
66E8 
227COOB229F6 
247CHOOG1190 
383C8382 
14D9 

5340 

OOFA 

6014 
207COOG1LAAWL 
323C20 90 


MOVE.B (AG@)+,D1 

NOP 

MOVE.B D1,S1FFFF 
ADD #1,D@ 

CMP #$0010,D2 

BNE INITI1 

MOVE.L #$229F6,Al1 
MOVE.L #TABLECH,A2 
MOVE #778,D@ 
SETUP21 MOVE.B (Al)+, (A2)+ 
SUB #1,D@ 

BNE SETUP21 

BRA.S RETURN 
CM MOVE.L #S10008,A@ 
MOVE #$2080,D1 
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SETUP4.S 


5 5@ 
568 


020072 
BBBH74 
GOQVB76 
00078 
BOGBTA 
BBAB7C 
OBOVBS2 
OB0084 
928088 
OBOB8A 
QOOO8E 
GBBGIB 
GBB094 
920896 
QOSGIA 
GBPBGIC 
VBBVAB 
BOGABA2 
ABOBAO 
GBOOGA8 
BBZBBAC 
OOOHAE 
OBGOB2 
OBOGB4 
GBVVAB8 
OBBOBA 
OOOOBE 
B2O0CH 
OBOBCA4 
BPBGCO6 
BIBBCA 
BBPOCC 
BBSIDH 


GBBOD2 
GBGBD3 
WBSWDA4 
B8BOD5 
GBSdD6 
OBOOD7 
G8SBD8 
GBSBDI 
OYOBDA 
G8BA8DB 
GBSADC 
POOBED 


DOSBE2 
POSES 
QOOGEB 
OOOOEE 
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428@ CLR.L D@ 
20CB CLRM MOVE.L D@, (A@)+ 
5341 SUB. #1,D1 
66FA BNE CLRM 
AE71 NOP 
AEFOG@GG2G0GF6 RETURN JMP MACSBUG 
43 NTABLE DC.W 'CM! 
GBG220868 DC.L $22068 
53 DC.W 'SH' 
GOA22GE2 DC. L 822082 
42 DC.W 'BX! 
G02@02218A DC..0- S22 18% 
45 De.W 2 ED* 
GBZO221E8 DCs. S228 
42 DC.W 'BA'! 
GG022454 DC. 622454 
51 DCW. OL" 
0BG22498 DC. S$ 22498 
51 DCW. -'0O2! 
OGG224A4 DC.L $224A4 
Sur DC.w =O 3" 
GOO224BA DC.L $224B@ 
51 DC.wW *o4* 
GGA224BC DC.b. $224BC 
51 DC.W 'Q5'! 
G20224C8 DC.L. S$234c8 
51 DC.wW 'Q9' 
G0BG22606 DC.L $22606 
48 DC.W ‘HP! 
G@B@226AC DC.L $226AC 
51 Dosw * os" 
G2G22818 DC«L. $228.18: 
FFFF DC.W SFFFF 

* 

* 

* 

* 
27 CRTC DC.B $27 
20 DC.B $26 
22 DC.B S22 
A3 DC.B SA3 
20 DC.B $26 
06 DC.B $g6 
1lF DC.B SIF 
1F DC.B SIF 
10 DC.B $18 
07 DC.B 7 
SOCSHBAD Deas Oo 
GIBB DC.W @ 

* 

* 
61608004 SH BSR SHO 
6094 BRA RETURN 
4EBIGBG21BC2 SHO JSR OUTPUT2 


227COOO3FF21 MOVE.L #S3FF21,Al 
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PAGE 
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SETUP4.S 


1682 
19990 
118@ 
1119 
L122 
1139 
1146 
115@ 
1168 
1176 


OOOOR4 
GOOOFS 
@BOPEC 
OOOOFE 
GBG1G2 
G2G1G4 
0B0106 
ZOG1HA 
GOO1BE 
928110 
008114 
GOH116 
GOGl1lA 
GBG1I1C 
9OG122 
020128 
OOV12E 
908134 
QOG13A 
C8014 
080146 
G@BG14C 
Q28B150 
968154 
988158 
ZOB1SA 
O@OB15E 
GBG16B 
288162 
080164 
QBG1OA 
@BP16c 
OOOH16E 
GBO17B 
OBG174 
960176 
QOBLTA 
ZBGLTC 
QGOLTE 
988182 
G0G184 
989188 
GOG18A 
PBC1Sc 
POV18E 
208198 
80194 
DOG19A 
OOG19E 
QOBLAA 
GBG1lA2 
OBGLA4 
QZCLAG 
QBG1A8 
QOC1AA 


MC68888 ASM REV= 


61898978 
GCHOVBBOD 
6788 
OCOOOOFF 
66FB 

6049 
61892966 
BCOOLODA 
67F6 
BCHAOOIOD 
67FO 
OCOOOOFFE 
672A 
4EBIGOO21F13 
2CFC4552524F 
2CECS2203B43 
2CFC4845434B 
2CFC2G46494C 
2CFC45202020 
4EFIOOB2GHEE 
207COPB1AGOO 
183C8@055 
61000B2A 
61690018 
12900 
61882012 
E14¢ 

1801 

308CH 
BIFCOBB1LTF8O 
66E8 

4E75 

1911 
G20G0001 
67F8 
1G29998G2 
4E75 

Le 11 
820708002 
67F8 
134808082 
4B75 

A240 

3208 

3409 
363CO@A3F 
207COPG1AGWO 
619008016 
5543 

6AG2 

6BEC 

5249 

5241 

5242 
DIFCASAZH202 
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SH1 BSR INPUT 

CMP.B #S@D,D@ 

BEQ.S SH2 

CMP.B #SFF,D@ 

BNE SHI 

BRA.S SH3 

SH2 BSR INPUT 

CMP.B #S@A,DO 

BEQ SH2 

CMP.B #8,D@ 

BEQ SH2 

CMP.B #SFPFF,D@ 

BEQ.S SH3 

JSR FIXBUF 

MOVE.L #'ERRO!', (A6)+ 
MOVE.L #'R ;C', (A6)+ 
MOVE.L #'HECK', (A6)+ 


MOVE.L #' FIL‘, (A6)+ 
MOVE.L #'E ", (A6) + 
JMP MSG 


SH3 MOVE.L #$18909,AQ2 
MOVE.B #$55,D@ 
BSR OUTPUT 

SH4 BSR INPUT 
MOVE.B D@,D1 
BSR INPUT 
ASL 8,D@ 

MOVE.B D1,D@ 
MOVE.W D@, (AG) + 
CMP.L #S17F89,A@ 
BNE SH4 

RTS 

INPUT MOVE.B (Al) ,D@ 
AND.B #1,D@ 

BEQ INPUT 
MOVE.B 2(A1) ,D@ 
RTS 

OUTPUT MOVE.B (Al) ,D7 
AND.B #2,D7 
BEQ OUTPUT 
MOVE.B D@,2 (Al) 
RTS 

BX CLR D@ 

MOVE D@,D1L 
MOVE D@,D2 

BX3 MOVE #$3F,D3 
MOVE.L #$18000,A@ 

BX1 BSR SHOW 
SUB #2,D3 
BPL.S BX2 
BRA BX3 

BX2 ADD #1,D@ 

ADD #1,D1 
ADD #1,D2 
ADD.L #514,A@ 
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SETUP4.S 


1630 
1640 
1650 

0 

0 
1670 
1680 
1696 
1700 
171 

p 

y 
1730 
1740 
1750 

0 

0 
1770 
1780 
1790 
1800 

0 

0 
1820 
1830 
1840 
1850 
1860 
1879 
1886 
1890 
1909 
1912 
1920 
1930 
1946 
1956 
1968 
1979 
1986 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 


OO01BA 
G091B2 
GOG1B4 
QGB1B6 
Q001B8 
ZOG1BA 
GYG1BC 
OOV1BE 
GIVG1CH 
GBG1C6 
GBB1C8 
OBGICA 
GBB1CC 
QOG1CE 
GHB1DD 
GBGG1D2 
GBG1D4 
GBG1DO 
GBG1D8 
GBO1DA 
OOV1ED 
QOG1E2 
OOG1E4 
QBV1E6 


GOG1ES8 
OOV1EE 
OOG1F4 
OOG1FA 
DOOIFE 
GBO2G2 
VOG2084 
G89208 
BOB2GC 
GOB20E 
GOG212 
980214 


‘980218 


OOO21A 
OGOB21E 
POG220 
G9O89224 
980226 
OYOB22A 
G@BB22C 
988230 
98B232 
980236 
900238 
GBB23C 
OOV23E 


008242 
G9BG244 


60E8 
3883 
38CB 
5344 
O6OFA 
3980 
3883 
E544 


3081 
5344 
66F4 
3863 
3880 
3108 
5344 
66FA 
3863 
E544 
Q1FCOAODDG38O 
3082 
9344 
66F4 
4E75 


LIFCOB8B1GOD 
LIFCOG8G10B81 
LIFC@OOG1G11 
6100814E 
610080004 
OOF6 
61090230 
GCW1BG20 
6A48 
QCV1OOOB 

67 3C 
OCO1BOBA 
6735 
PCH1BBOC 
673E 
GCV1BBB8 
673E 
GCO1BBB1 
673E 
GCH1BIB3 
6756 
9CO1AGO4 
O1-38 
GCB1OBBD 
673E 
BCO1BABS 
6732 
ACO1LHB11 
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PAGE 


BRA BXl 

SHOW MOVE D3,D4 
BX11 MOVE D®@, (AS) + 
SUB #1,D4 


BNE 


BXi 1 


MOVE D@, (AQ) 

MOVE D3,D4 

ASL 2,D4 
DIFCOGGZZ08H BX22 ADD.L #128,Aa 
MOVE D1, (AQ) 


SUB #1,D4 
BNE BX22 
MOVE D3,D4 


MOVE D@, (AB) 
BX33 MOVE D@,-~(A®) 


SUB #1,D4 
BNE BX33 
MOVE D3,D4 
AST. 25D4 


BX44 SUB.L #128,A9 
MOVE D2, (A@) 


SUB 


BNE 
RTS 
k 


* 
* 


#1,D4 
BX44 


ED MOVE.B #$88,X1 
MOVE.B #$88,Y1 
MOVE.B #8,NCOLOR 

ED1 BSR BLINK 
BSR CMD 
BRA EDI 

CMD BSR READK 


CMP.'B 
BPL.S 
CMP .5B 
BEQ.S 
CMP ..B 
BEQ.S 
CMP sB 
BEQ.5 
CMP.B 
BEQ.S 
CMP.B 
BEQ.S 
CMP .B 
BEQ.S 
CMP .B 
BEQ.S 
CMP .B 
BEQ.S 
CMP .B 
BEQ.S 
CMP '..5 


#$20,D1 
RTS 
#SB,D1 
UPARROW 
#SA,D1 
DWARROW 
#oC4 D1 
RTARROW 
#58,D1 
LTARROW 
#$1,D1 
CMDI1 
#$3,D1 
CMD2 
£o4., D1 
CMD3 
#S9D,D1 
CR 

HS 51 
CMD4 
#S11,D1 


CHARMODE 


NCOLOR 
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2148 


215¢ 
2169 
217@ 
2189 
219¢ 
2200 
2219 
2220 
2230 


080248 
OZO24A 
BBBGB24C 
28250 
G00254 
08G256 
080258 
G2B25C 
O2V25E 
G0B262 
0008264 
GB0268 
GOG26A 
OBB26C 
BOG270 
G2B272 
960276 
900278 
B2ZB27C 
Q08280 
G0V286 
020288 
GBP28C 
GBO292 
GBH296 
900298 
O2B29C 
OQV29E 
GBG2A2 


OOB2A4 


GBOV2A8 
GOO2AA 
GOO2AE 
GOB2BA 
GBB2B4 
8B02B6 
OVO2BA 
GOB2BC 
GBS2CH 
G0B2C2 
GBB2C6 
G882C8 
GBB2CC 
OHB2CE 
G@BG2D2 
GB82D4 
GBV2D8 
QBB2DA 
GVO2DE 
GOB2EO 
GOO2E4 
GBO2E6 
OOO2EA 
QOB2EC 
QOG2EE 


MC68808 ASM REV= 


66KA 
Spolon a 
6000FE2E 
93351001 
424] 
AE75 
52381001 
O0F6 
523819008 
OCF 
53381900 
OBEA 
588F 
68090132 
SS3F 
6000801A8 
588F 
6OOOFF8O 
5E381061 


LIFCOGBB1BDO 


6BCC 
61GBG1AC 


2607CHBOB1G11 


GCH1BB52 
6758 
BCO10847 
6758 
GCB1BG42 
6758 
GCA@10857 
6758 
BCOLBG5A 
6758 
OCB1BG59 
6758 
GCB1AG4AD 
6758 
0CH1G9B843 
6758 
GCB109854 
6758 
GCV1GH48 
6758 
PCOLBO4E 
6758 
BCBH1BG45 
6758 
GCB1BG55 
6758 
GCB1BB2C 
6758 
GCB1B856 
6758 
4241 
AE75 


BNE.S RTS1 
ADD.L #4,A7 
BRA RETURN 
UPARROW SUB.B #1,Y1 
RTS1 CLR Dl 

RTS RTS 

DWARROW ADD.B #1,Y1 
BRA RTS1 
RTARROW ADD.B #1,X1 
BRA RTS1 
LTARROW SUB.B #1,X1 
BRA RTS1 

CMD1 ADD.L #4,A7 
BRA CHARED 

CMD3 ADD.L #4,A7 
BRA DOT 

CMD4 ADD.L #4,A7 
BRA EDI 

CR ADD.B #7,Y1 
MOVE.B #0,X1 
BRA RTS1 

CMD2 BSR READK 
MOVE.L #NCOLOR,A3 
CMP.B #'R',D1 
BEQ.S RED 

CMP.B #'G',D1 
BEQ.S GREEN 
CMP.B #'B',D1 
BEQ.S BLUE 
CMP.B #'W',D1 
BEQ.S WHITE 
CMP.B #'Z',D1 
BEQ.S BLACK 
CMP.B #'y',D1 
BEQ.S YELLOW 
CMP.B #'M',DI1 
BEQ.S MAG 
CMP.B #'C',D1 
BEQ.S CYAN 
CMP.B #'T',D1 
BEQ.S DRED 
CMP.B #'H',D1 
BEQ.S DGR 

CMP.B #'N',D1 
BEQ.S DBLUE 
CMP.B #'E',D1 
BEQ.S DWH 

CMP.B #'uU',D1 
BEQ.S DYEL 
CMP.B #',',D1 
BEQ.S DMAG 
CMP.B #'v',D1 
BEQ.S DCYAN 
RTS2 CLR Dl 
RTS 
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SETUP4.S 


2698 
27060 
2719 
2720 
2730 
2746 
2750 
2768 
2770 
2788 
2798 
2880 
2818 
2820 
2830 
2848 
2858 
2869 
2878 
2889 
2898 
2988 
2918 
2926 
2930 
2940 
2956 
2968 
2979 
298G 
2998 
3088 
3819 


3828 


3038 
3 B4B 
3858 
3068 
3070 
3888 
3898 
3188 
3119 
3120 
3130 
3148 
3158 
3168 
3178 
3189 
5 LOY 
320808 


3218 


3228 
3238 


GOB2FO 
OOG2F4 
GOVB2FO 
OOOB2FA 
GBO2FC 
GBB300 
GOG3G2 
GB306 
G00308 
GIB3GC 
GOG3GE 
GAG312 
080314 
9088318 
OOO31A 
QOO31E 
GB8320 
G80324 
998326 
GOV32A 
GBOG32C 
909330 
909332 
%00336 
980338 
GBB33C 
G9033E 


080342 


900344 
098348 


OBOV34A 
9OO34E 
G008352 
980356 
980358 
GBB35C 
OOOV35E 
0GB300 
980362 
0003604 
060368 
GBV36C 
960370 
980374 
980378 
GBVB37C 
OOOB37E 
9808382 
080386 
OBO38A 
QOO38E 
GB0392 
900398 
BYB39C 
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LOBCHBBI9 
OOFO6 
L6EBCABBA 
OOF ®B 
LEBCHBGC 
OOEA 
L6BCOOOF 
O9E4 
L6BCH BOD 
68DE 
16BCHZOB 
68D8 
16BCHGBSD 
69D2 
LOBCBOBE 
68CC 
16BCOBO1 
60C6 
L6BCHBB2 
68CB 
16BCG9B4 
60BA 
16BCGO87 
o8B4 
16BCO8BB3 
OBAE 
16BCHBB5 
68A8 
LOBCHAB6 
68A2 


12381900 
14381061 
61908226 
4643 
OCO3000F 
6786 
E8 4B 
E849 
6OF4 
LICLIG12 
LB3COOOF 
12381080 
143819901 
61009G61DE 


(61980 88DB 


4200 

610001D4 
610909BC6 
LD 398.2012 
618081C8 
610090BA 


1D39OVO3FFO1 


G20008001 
67CA 


PAGE 


RED MOVE.B #89, (A3) 


BRA RTS2 

GREEN MOVE.B #SA, (A3) 
BRA RTS2 

BLUE MOVE.B #SC, (A3) 
BRA RTS2 

WHITE MOVE.B #SF, (A3) 
BRA RTS2 

BLACK MOVE.B #9, (A3) 
BRA RTS2 

YELLOW MOVE.B #SB, (A3) 
BRA RTS2 

MAG MOVE.B #SD, (A3) 
BRA RTS2 

CYAN MOVE.B #SE, (A3) 
BRA RTS2 

DRED MOVE.B #1, (A3) 
BRA RTS2 

DGR MOVE.B #2, (A3) 
BRA RTS2 

DBLUE MOVE.B #4, (A3) 
BRA RTS2 

DWH MOVE.B #7, (A3) 
BRA RTS2 

DYEL MOVE.B #3, (A3) 
BRA RTS2 

DMAG MOVE.B #5, (A3) 
BRA RTS2 

DCYAN MOVE.B #6, (A3) 
BRA RTS2 


* 


BLINK MOVE.B X1,D1 
MOVE.B Y¥1,D2 

BSR GETADD 

NOT D3 
BL2 CMP.B #$F,D3 
BEQ.S BL] 

LSR 4,D3 

LSR 4,01 

BRA BL2 
BL1 MOVE.B D1,OCOLOR 
BL3 MOVE.B #SF,D@ 
MOVE.B X1,D1 
MOVE.B Y1,D2 

BSR DSP 

BSR DLY 

CLR.B D@ 

BSR DSP 

BSR DLY 

MOVE.B OCOLOR,D®@ 
BSR DSP 

BSR DLY 

MOVE.B $3FF@1,D0 
AND.B #1,D0 

BEQ BL3 
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3248 
3256 
3268 
3210 
3286 
3298 
3308 
3318 
3326 
3338 
3348 
3358 
3369 
3372 
3388 
3396 
34908 
3418 
3429 
3438 
3449 
3450 
3469 
3476 
3489 

0 

) 
3588 
351¢ 
3520 
3530 
3549 
3558 
3568 
3070 
3588 
3598 
3690 
3618 
3628 
3638 
3648 
3658 
3668 
36798 
3688 
3698 
3768 
SFY 
3728 
3130 
3748 
3758 
3768 
3779 


OOG39E 


OBG3AG 
GBG3A6 
OBV3A8 
OBO3AC 
QOO3AE 
OBO3BA 
0003B4 
GOG3B6 
OOZB3BA 
GBB3BC 
9BB3C2 
GB83C8 
BBO3CA 
OVO3CE 
0083DB 
G9BO03D2 
G@003D4 
0283D8 
9BO3DA 
OOO3DE 
OOG3ED 
OOO3E4 
OBO3EA 
OOO3EE 
OOO3FO 
OBO3F2 
QOO3F6 
OBO3F8 
BOS3EFC 
QOO3FE 
GBB4G2 
980408 
POS4GA 
OZO4BE 
G8G412 
900416 
OOBALA 


BBB41C 
GV9B420 
980424 
988428 
GBOB42C 
080430 
G0G434 


080436 
GB043C 
GBH44D 
G9BB442 
08448 
OQOO44A 
OO044E 


4E75 


31 F819001082 
61A2 
6100FE5A 
4A81 

67FOD 
610088004 
OBEA 
B4019020 
E741 
267COBGH11900 
O281000003FF 
D7TEL 
3C3CH084 
4245 

0B13 

6636 
52381062 
5245 
GC458018 
6618 
52381083 
LIF810081002 
D7 F80082 
5346 

66DC 
598381908 
4BE75 
GC456008 
66D2 
52381883 
L1IF810001002 
698C6 
19381811 
12381082 
14381883 
619B913C 
60B8 


18381911 
12381990 
14381001 
6109G12A 
6100FFIC 
6180FDD2 
60E6 


L2390003FFA1 
G206108001 
67F4 
12390083FFO3 
4E75 
SCSICOUFF 
5346 
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RTS 

* 
CHARED MOVE X1,X2 
BSR BLINK 

BSR CMD 

TST.B D1 

BEQ CHARED 

BSR CHAR 

BRA CHARED 
CHAR SUB.B #$28,D1 
ASL 3,D1 

MOVE.L #TABLECH,A3 
AND.L #S3FF,D1 
ADD.L D1,A3 

MOVE #4,D6 
CHAREDI CLR D5 
CHARED2 BTST D5, (A3) 
BNE.S SET 
CHARED3 ADD.B #1,X2 
ADD #1,D5 

CMP #16,D5 

BNE.S CHARED4 
ADD.B #1,Y2 

MOVE.B X1,X2 

ADD. -S2,A3 

SUB #1,D6 

BNE CHAREDI 

ADD.B #8,X1 

RTS 
CHARED4 CMP #8,D5 
BNE CHARED2 

ADD.B #1,Y2 

MOVE.B X1,X2 

BRA CHARED2 
SET MOVE.B NCOLOR,D@ 
MOVE.B X2,D1 
MOVE.B Y2,D2 

BSR DSP 

BRA CHARED3 

* 


DOT MOVE.B NCOLOR,D@ 
MOVE.B X1,D1 

MOVE.B Y1,D2 

BSR DSP 

BSR BLINK 

BSR CMD 

BRA DOT 

* 


READK MOVE.B S$3FF@1,D1 
AND.B #1,D1 

BEQ READK 

MOVE.B $3FF@3,D1 

RTS 

DLY MOVE #S@0FF,D6 
DLY1 SUB #1,D6 
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SETUP4.S 


3782 
3790 
3808 
3818 
3828 
3838 
3849 
3858 
3860 
3879 
3880 
3898 
3908 
3918 
39298 
3938 
3948 
3950 
3968 
3979 
3988 
3996 
4900 
4610 
4620 
4030 
AQ4Q 


4058 


4068 
4070 
AQ82 
499 
A18D 
4110 
4120 
4138 
4148 
4158 
4168 
417 
41390 
4198 
4200 
4219 
4229 
4230 
4240 
4258 
4260 
4278 
4288 
4290 
4360 
4318 
4328 


080450 
GBB452 


GBB454 
QOB45A 
OOB460 
GBH406 
90468 
BBB4OC 
OOO40E 
008472 
980474 
080476 
DOOATA 
BBGBATC 
DOO47E 
980480 
008482 
000484 
908488 
BBB48A 
GBBV48C 
080492 
000494 


0900498 
OVO49E 
GOG4A2 
OBB4A4 
OBJO4AA 
OOO4AE 
GBB4B0 
JBG4B6 
QOB4BA 
QBBB4BC 


O8B4C2 


OBB4CH 
G3B4C8 
BOV4CE 
G9B4D2 
9OB4D6 


QOB4DA 
OOO4DE 
OOB4E2 
OB04E4 
OOB4E8 
OOB4EC 
GIB4FO 


MC68808 ASM REV= 


66FC 
4675 


20 7CHOBD1OLBO 
2Z27COOO3FF23 
2Z47COGB3FF21 
1212 
B2010082 
676 
183C8965 
12890 

L212 
G20108082 
67F8 

3818 

1289 

£848 

LA 2 
P2G1LAVHH2 
S7ES 

1289 
BIFCOOO18BOB 
66EB 
6000FBE6 


2C7TCOBP225AC 
3E3CB8O1B 
602E 
2C7COBO225BE 
3E3CO810 
6822 
2CTCHIWB225DB 
3E3COG1B 
69816 
2CTCOBB225E2 
3E3CO8B19 
600A 
2C7TCOOW225F4 
3E3COG18 
61000806 
6000FBA4 


3C3CO898O 
61890034 
AE96 

A8E76900 
O241007F 
G242007F 
6180080608 
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BNE DLY1 


RTS 
k 


* 

* 

BA MOVE.L #$10000,A0 
MOVE.L #S$3FF23,Al 
MOVE.L #$3FF21,A2 

L1 MOVE.B (A2),DI1 
AND.B #$2,D1 
BEQ Ll 
MOVE.B #$65,D@ 
MOVE.B DQ, (Al) 

LOOP MOVE.B (A2),DI1 
AND.B #$2,D1 
BEQ LOOP 
MOVE (A@)+,D@ 
MOVE.B D@, (Al) 
LSR 8,D@ 

L2 MOVE.B (A2),D1 
AND.B #$2,D1 
BEQ L2 
MOVE.B D@, (Al) 
CMP.L #$18008,AQ 
BNE LOOP 


BRA RETURN 
k 


* 

* 

Ql MOVE.L #$225AC,A6 
MOVE #$108,D7 
BRA.S RUN 

Q2 MOVE.L #$225BE,A6 
MOVE #$18,D7 
BRA.S RUN 

Q3 MOVE.L #$225D@,A6 
MOVE #$18,D7 
BRA.S RUN 

QO4 MOVE.L #$225E2,A6 
MOVE #S5108,D7 
BRA.S RUN 

QO5 MOVE.L #$225F4,A6 
MOVE #$10,D7 

RUN BSR RUNI 
BRA RETURN 

*k 


* 
* 
RUN1 MOVE #128,D6 
BSR RAND 

RUN2 JSR (A6) 
MOVEM.L D1/D2,~(A7) 
AND #S7F,D1 

AND #S7F,D2 

BSR DSPLY 


SETUP4.S 


4330 
4348 
435D 
4366 
43790 
4389 
4399 


GOV4E4 
BOBAFO 
OOG4FA 
OBG4FC 
GBG500 
GBO5GH2 
080506 
GBOSVA 
GBAB5G0C 
OOO50E 
90051 
980512 


$09514 
008518 
GBO51A 
OZO51E 
GB0520 
980524 
900528 
GOV52A 
GBG52E 
990530 
980532 
980536 
980538 
GBV53C 
OVO53E 
988542 
990544 
900548 
OBOB54C 
GB855B 
GBO552 


O9B554 
080558 


QBO55A 
OBO55E 
920562 
982566 
OOQG560A 
OOO50E 
008578 
980572 


4491 
61890062 
4492 
619B8BB5C 
4491 
61088056 
ACDFOOB6O 
5346 
66D4 
5347 
66C8 
4E75 


61988GG1C 
3209 
61890016 
3498 | 
61900018 
G20G0O0OF 
67 F6 
PCOHOGBLS 
67FO 
AET75 
19381819 
E589 
DG381818 
E14@ 
183818019 
E548 
DG781918 
964036019 
3108018018 
E@48 
AET75 


A8E7FO8B 
680C 


A8E7FO8@ 
G6018089 
GOB20080 
B24G0O0F 
61AOBOBE 
C243 
8041 
3080 
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NEG.B D1 
BSR DSPLY 
NEG.B D2 
BSR DSPLY 
NEG.B Dl 
BSR DSPLY 
MOVEM.L (A7)+,D1/D2 
SUB #1,D6 
BNE RUN2 
SUB #1,D7 
BNE RUNI1 


RTS 
x 


* 
* 


RAND BSR RANDI 
MOVE D@,D1 

BSR RAND1 

MOVE D@,D2 
RAND2 BSR RAND1 
AND.B #SF,D@ 
BEQ RAND2 

CMP.B #$988,D@ 
BEQ RAND2 

RTS 

RAND1 MOVE.B RANADD+1,D@ 
ASL.B 2,D9 
ADD.B RANADD,D@ 
ASL 8,D@ > 
MOVE.B RANADD+1,D@ 
ASL 2,D®@ 

ADD RANADD,D@ 
ADD #$3619,D@ 
MOVE D@#,RANADD 
LSR 8,D@ 

RTS 


* 

*DSPLY(C,X,Y) 

* DZ=COLOR 

* D1=X 8=-BITS 

* D2=Y 8—BITS 

* 

DSP MOVEM.L D@~D3/A@,-(A7) 
BRA.S DSP1 

* 


DSPLY MOVEM.L D@~D3/A@,—(A7) 
ADO.B: #128, D1 

ADD.B #128,D2 

DSP1 AND #SF,D@ 

BSR GETADD 

AND D3,D1 

OR D1,D@ 

MOVE D@, (AQ) 
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SETUP4.S 


4868 
4879 
4880 
489G 
4968 
4910 
4920 
4930 
4949 
4958 
4968 
4978 
498@ 
4998 
5088 
5819 

4 

0 
5838 
5848 
5050 
5868 
9078 
5889 
5890 
5100 
5118 
ILA e 
5138 
5148 
515@ 
5160 
9178 
518@ 
519¢ 
5208 
5218 
5226 
5238 
524@ 
O2oU 
5266 
5276 
5280 
5298 
5 30@ 
5318 
5328 
533¢ 
5348 
5358 
5366 
5370 
5389 
5390 


G08574 
G20578 
BOBO57A 
OBO57E 
980582 
9080584 
080586 
GBO58C 
QOO58E 
GB0590 
080592 
980598 
OZO59A 
OBAB59E 
POO5AB 
GOOG5A2 
OZO5A4 
PBOVB5A6 
QOO5A8 
OOVSAA 


OBB5AC 
OBO5AE 
G2S5BA 
GB05B2 
OOO5B4 
GBG5BO 
SO605B8 
OOG5BA 
GBBS5BC 


O2O5BE 
0BOB5CH 
GBOB5C2 
98G5C4 
OBB5C6 
GBZ05C8 
OBA5CA 
BOBSCC 
QOBO5CE 


—BBO5DB 
B2G5D2 
BOB5D4 
0B85D6 
0B95D8 
BOO5DA 
BB@O5DcC 
BYYSDE 
OOO5EB 


ODOOG5E2 
OOO5E4 


ACDFO1OF 
4E75 

S241 00FF 
363CFFFS 
E142 

D242 
O2E1GOB0FFFF 
3461 

E449 

E341 

2D 7TCOCBLEUEO 
DiCi 
B2420003 
6788 

E940 

E95B 

5342 

66F8 

3219 

4E75 


3681 
3882 
4883 
4884 
E6 4B 
E64C 
9493 
9204 
4E75 


3682 
4883 
E64B 
9203 
3861 
4884 
B64C 
D464 
AE75 


3662 
4883 
E24B 
D203 
3801 
4884 
E24C 
9404 
AE75 


3682 
4883 


MC6O8808 ASM REV= 1.8F~- COPYRIGHT BY MOTOROLA 1978 


MOVEM.L (A7)+,D@~D3/AB 
RTS 
GETADD AND #SFF,D1 
MOVE #SFFFQ@,D3 
ASL 8,D2 
ADD D2,D1 
AND.L #SFFFF,D1 
MOVE. D1,D2 
LSR 2,D1 
ASL 1,Dl 
MOVE.L #$10000,A® 
ADD.L D1,A@ 
AND #3,D2 
BEQ.S DSPLY1 
DSPLY2 ASL 4,D@ 
ROL 4,D3 
SUB #1,D2 
BNE DSPLY2 
DSPLY1 MOVE (A@),D1 
RTS 
* 


+ 


EQU1 MOVE D1,D3 
MOVE D2,D4 

EXT D3 

EXT D4 

LSR 3,D3 

LSR 3,D4 

SUB.B D3,D2 
SUB.B D4,D1 
RTS 

* 
EQU2 MOVE D2,D3 
EXT D3 

LSR 3,53 

SUB.B D3,D1 
MOVE D1,D4 

EXT D4 

LSR 3,D4 

ADD.B D4,D2 


RTS 
* 


* 


EQU3 MOVE D2,D3 
EXT D3 

LSR 1,D3 

ADD.B D3,D1 
MOVE D1,D4 

EXT D4 

LSR 1,D4 

SUB.B D4,D2 
RTS 

* 

EQU4 MOVE D2,D3 
EXT D3 
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SETUP4.S 


54808 
54190 
5426 
543¢ 
5446 
5458 
5468 
5476 
5488 
549 
5560 
5518 
5526 
5539 
5548 
5556 
5568 
2o70 
5586 
2070 
5600 
5619 
5620 
56398 
56468 
5650 
5668 

, 

g 
5686 
5690 
5706 
57198 
5720 
5730 
5740 
5750 
5768 
57708 
578 
9798 
58868 

4) 

4) 
5820 
983d 
5849 
585 
5866 
59879 
5880 
5890 
5908 
5918 
5929 


OBO5E6 
BZO5E8 
OZOSEA 
BOBSEC 
OOO5EE 
DOO5SEO 
BOO5SF2 


OOO5F4 
DOB5F6 
BBZO5F8 
OZO5FA 
BZOSEC 
OOOSFE 
QBBO09 
OBBOG2 
OBV684 
GBVOB6 
GPBOeC 
PO0O1B 
900614 
208618 
BBGO1C 
GBBO29 
988024 
GBB628 
GBGO2C 
000630 
900532 
00634 
9806038 
QOG63E 
Q9BB644 
908648 


QBGO4A 


709050 
GBGo052 
080054 
089056 
900058 
®BGO5C 
GBG662 
008604 
998666 
900008 
G2ZVO0A 
QBZGOOE 
000674 
QOBOTA 
G2H080 
000684 
098688 
OBBO8A 
0BG69D 
0408696 


E64B 
9293 
3801 
4884 
E64C 
9494 
ABE75 


3682 

4883 

E24B 

9203 

3881 

4884 

E44C 

D464 

AE75 
2C7CBOIB225AC 
3A3CBBB2 
61980044 
3E3CA8D2G 

610 0FECA 
610009G2C 
A8E7@492 
6100008E 
ACDF40 20 
61888G1C 
5345 

66DC 
61890934 
DDFC@OBBGH12 
BDFC@80G22606 
6780@1D2 
68C2 

28 3COOOAFFFF 
5384 

66FC 

4E75 

4280 
323C2900G 
2G7COCH1ABOO 
20CB 

5341 

66FA 

4E75 
A8E7FFFE 
AEBIOGB21F18 
2CFC5348 2053 
2CFC4C494445 
1CBCO920 
6100FA62 
61C@ 
AEBOMODB21F18 
2CFC5348204D 
2CFC41534B26 


MC680988 ASM REV= 1.@F+ COPYRIGHT BY MOTOROLA 1978 


LSR 3,D3 
SUB.B D3,D1 
MOVE D1,D4 
EXT D4 
LSR 3,D4 
SUB.B D4,D2 
RTS 
* 
EQU5 MOVE D2,D3 
EXT pS 
~LSR 1,D3 
SUB.B D3,D1 
MOVE D1,D4 
EXT D4 
LSR 2,D4 
ADD.B D4,D2 
RTS 
Q9 MOVE.L #$225AC,A6 
Q91 MOVE #2,D5 
092 BSR CMQ 
MOVE #$2@,D7 
BSR RUNI 
BSR DLYO 
MOVEM.L D5/A6,~(A7) 
BSR HPl 
MOVEM.L (A7)+,D5/A6 
BSR DLYQ 
SUB #1,D5 
BNE Q92 
BSR LOGO 
ADD.L #$12,A6 
CMP.L #$22696,A6 
BEQ QO8 
BRA Q9O1 
DLYQ MOVE.L #S@0@AFFFF,D4 
DLYQ1 SUB.L #1,D4 
BNE DLYQL 
RTS 
CMQ CLR.L D@ 
MOVE #$20090,D1 
MOVE.L #$10002,A@ 
CMQ1 MOVE.L D@, (AB) + 


SUB #1,D1l 

BNE CMQ1 

RTS 

LOGO MOVEM.L D@—D7/AG=A6 ,-(A7) 


JSR FIXBUF 

MOVE.L #'SH S', (A6)+ 
MOVE.L #'LIDE', (A6)+ 
MOVE.B #" ', (A6) 

BSR SHO 

BSR DLYQ 

JSR FIXBUF 

MOVE.L #'SH M', (A6)+ 
MOVE.L #'ASK ', (A6)+ 
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5930 
5948 
5958 
5968 
5978 
5988 
5998 
6800 
6918 
6920 
6830 
6048 
60508 
6868 
6078 
6988 
6998 
6190 
6112 
6120 
6138 
6148 
6159 
616¢ 
617¢ 
6180 
6190 
62802 
6218 
6220 
623¢ 
6249 
625¢ 
6266 
6276 
6280 
629¢ 
6 308 
6310 
6320 
63390 
6349 
635@ 
63690 
637¢ 
6389 
6390 
6408 
641¢ 
6428 
643¢ 
6449 
645¢ 
6468 
6479 


GBVG9C 
GOB6AB 
OBVOA4 
BOGOAA 


BYVBOAC 
QOVOBO 
OBB6B4 
QBVQOBA 
OBGOBC 
OOQOBE 
JOBOCH 
GBGoC4 
BBGoCE 
OBB6CA 
BOBOCE 
9OGODD 
BABGOD2 
0BBOD6 
OZVODA 
OOGODE 
QBGOE2 
POSES 
BOVOES 
BOBOEC 
BOVOFD 
OOVOF4 
OOBOF6 
BOGOF8 
OOVOFA 
OZBOFC 
DOOOFE 
BBH70B 
020784 
0008708 
QBG70C 
COS7OE 
BGO71B 
G80712 
080714 
000716 
0008718 
GBG71C 
OOO71E 
060720 


GBO722 
000724 
980726 
900728 
OBG72C 
000730 
000734 
099736 
989738 


MC68088 ASM REV= 


6100FA4A BSR SHQ 
ACDF7FFF MOVEM.L (A7)+,D0—D7/A8~-A6 
283COO1OFFFF MOVE.L #S@010FFFF,D4 
6BA4 BRA DLYQI1 

* 
6109090006 HP BSR HPI 
6000F9CA BRA RETURN 
267C09001080 HP1 MOVE.L #ARRAY,A3 
619A BSR CMQ 
4241 CLR Dl 
4242 CLR D2 
363CHOOFF MOVE #SFF,D3 
3883 MOVE D3,D4 
61Q90FE6A BSR RAND1 
G2800007 AND.B #7,D@ 
5SABD ADD.B #5,D®@ 
E348 ASL 1,D@ 
11081814 MOVE.B D@,NUMPT 
6100FE5A BSR RAND1 
B200001F AND.B #S$1F,D@ 
BOCGGBB5 OR.B #$5,D@ 
11C81016 MOVE.B D@,SCALE 
4245 CLR D5 
6100FE48 H6 BSR RAND1 
G24000FF AND #SFF,D@ 
17805808 MOVE.B D@,8(A3,D5) 
B24@ CMP D@,D1 
6AB2 BPL.S Hl 
1280 MOVE.B D@,D1 
B64 Hl CMP D@,D3 
6B22 BMI.S H2 
1686 MOVE.B D@,D3 
61OOFE3@ H2 BSR RANDI 
D2ADOOFF AND #SFF,D@ 
17895081 MOVE.B D@,1(A3,D5) 
B449 CMP D@,D2 
6AB2 BPL.S H3 
1400 MOVE.B D@,D2 
B8 4B H3 CMP D@,D4 
6BOH2 BMI.S H4 
1888 MOVE.B D@,D4 
BA381814 H4 CMP.B NUMPT,D5 
6704 BEQ.S H5 
5485 ADD.B #2,D5 
68C6 BRA H6 
00008722 H5 EQU * 
9263 H8 SUB.B D3,DIi 
9404 SUB.B D4,D2 
4245 CLR D5 
97335080 H61 SUB.B D3,8(A3,D5) 
99335001 SUB.B D4,1(A3,D5) 
BA381614 CMP.B NUMPT,D5 
6704 BEQ.S H9 
5485 ADD.B 42,05 
6OOEE BRA H61 


pall 
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SETUP4.S 


6489 
6499 
6500 
6510 
6520 
6530 
6549 
6558 
6560 
6570 
6580 
65990 
6600 
6610 
6620 
6630 
6640 
6658 
6660 
6679 
6680 
6690 
6700 
6719 
6720 
6738 
674g 
6750 
6766 
6778 
678¢ 
6790 
6800 
6816 
6820 
6830 
6840 
6850 
6860 
6876 
6880 
6898 
6909 
6919 
6920 
6930 
6949 
6950 
6968 
6978 
6980 
6999 
7000 
7810 
7620 


OBBOB73A 
GO973C 
GBO742 
020746 
000748 
O2O74A 
OOO74E 
029750 
BO9752 
080756 
B2O75A 
BBBIS5C 
2O075E 
020700 
080766 
QQO76A 
QZV76C 
QO076E 
080772 
020774 
000776 
DOSTIA 
BOO/TE 
000782 
QO0782 
000784 
000788 
QB2878C 
BBV79B 
089794 
000798 
B2V79C 
BOB7AP 
OBB7A4 
0B07A6 
O2O7AA 
OBB7AC 
GOV7BP 
BB07B2 
0097B4 
G0807B8 
02O97BC 
B2O7CH 
0207C4 
207CO6 
O2ZB7CA 
O2ZV7CE 
BBB7D2 
0287D6 
0887D8 
G8G7DC 
OLOTED 
BOO7E2 
BOO7E4 
BOO7ESB 


4243 


2G63COOOOFFOD 


D24100FF 
86C1 
A245 
16335069 
COCB 
E@4B 
17835800 
BA381014 
6764 
5405 
OMEA 


2O3COOOOFFOD 


B24200FF 
8BC2 
4245 
16335001 
Coca 
E@4B 
17835601 
BA3819014 
6704 
5495 
OBEA 
31D31898 
3E3C@G1C 
54381814 
1A381014 
37935088 
3C3C9O84 
6100FD94 
BD240000F 
67F2 
BCOBHBD8 
O7EC 
BCOOBOOF 
67E6 
A245 
12335900 
14335081 
61000088A 
BA381014 
6748 
12335082 
14335098 
O24100FF 
OG24200FF 
9242 
16381016 
B24300FF 
C3C3 
EWA49 
D33350808 
12335003 
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H9 CLR D3 

MOVE.L #SFF@0,D@ 
AND #SFF,DI1 

DIVU D1,D@ 

CLR D5 
H12 MOVE.B @(A3,D5) ,D3 
MULU D@,D3 

LSR 8,D3 

MOVE.B D3,98(A3,D5) 
CMP.B NUMPT,D5 
BEQ.S H1ll 

ADD.B #2,D5 

BRA H12 
H11 MOVE.L #SFFOQ0,D@ 
AND #SFF,D2 

DIVU D2,D@ 

CLR D5 

H14 MOVE.B 1(A3,D5) ,D3 
MULU D@,D3 

LSR 8,D3 

MOVE.B D3,1(A3,D5) 
CMP.B NUMPT,D5 
BEQ.S H13 

ADD.B #2,D5 

BRA H14 
H13 MOVE (A3),X1l 
H131 MOVE #S$1C,D7 
H132 ADD.B #2,NUMPT 
MOVE.B NUMPT,D5 
MOVE (A3),@(A3,D5) 
H15 MOVE #4,D6 

BSR RAND1 

AND #SF,D@ 

BEQ H15 

CMP.B #$8,D@ 

BEQ H15 

CMP.B #SF,D@ 

BEQ H15 
HP6 CLR D5 
H17 MOVE.B @(A3,D5),D1 
MOVE.B 1(A3,D5) ,D2 
HP17 BSR LINE 

CMP.B NUMPT,D5 
BEQ.S H16 

MOVE.B 2(A3,D5),D1 
MOVE.B @(A3,D5) ,D2 
AND #SFF,D1 

AND #SFF,D2 

SUB D2,D1 

MOVE.B SCALE,D3 
AND #SFF,D3 

MULS D3,DI1 

LSR 8,Di 

ADD.B D1,@(A3,D5) 
MOVE.B 3(A3,D5) ,D1 
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7030 
7848 
7050 
78068 
7870 
7880 
7698 
7100 
711@ 
7120 
7130 
7148 
7158 
7160 
717@ 
7186 
7190 
7200 
7212 
7220 
7230 
7248 
7250 
7260 
7270 
7280 
7296 
7300 
7310 
7320 
7330 
7348 
7350 
7368 
7370 
7380 
7390 
7400 
741¢ 
7420 
7430 
7448 
7456 
7468 
747@ 
7480 
7496 
7580 
7518 
7520 
7538 
7546 
7550 
7560 
7579 


GOO7EC 
GBO7TFO 
OO07F4 
QZO7F8 
OOO7FA 
OOO7FE 
GOG8G2 
PBVB8H4 
BOH8B6 
OBS8GA 
DPB8EBC 
OZO80E 
920812 
GB00812 
0083814 
020816 
G0BB818 
BBG81C 
088822 
080826 


900828 
BBG82C 
QB082E 
088830 
008834 
008838 
OZO83A 
020840 
0A0842 
000846 


020848 
BBB84C 
900852 
008856 
OB2OG85A 
BBB85C 
029869 
020864 
020806 
000868 
OZO86A 
GBV80C 
OQZO86E 
G00872 
020876 
080878 
SGBVG87C 
GO0088B 
080884 


MC68008 ASM REV= 


D24100FF 
14335801 
G24200FF 
9242 
16381016 
O24300FF 
C3C3 
E@49 
D3355001 
5445 
6@A6 
5346 
66AB 
5347 
6682 
AET5 
6100FE9A 


28 3COOOAFFFF 


6189FE2C 
OOF 


12290092 
9211 
650A 
13418004 
A2290006 
4E75 


137CO9G1BHG6 


4491 


13410004 
AE75 


000080848 
48E7FFFE 


227COOOHV1HB9B 


13419882 
13429093 
Lad 
14298001 
6100FCF2 
Olc2 
5269 
oOLBE 
2389 
pt 
14290801 
4A290904 
6766 
4A298895 
679080088 
16290004 
B62980085 


AND #SFF,D1 
MOVE.B 1(A3,D5) ,D2 
AND #SFF,D2 

SUB D2,DI1 

MOVE.B SCALE,D3 
AND #SFF,D3 

MULS D3,D1 

LSR 8,D1 

ADD.B D1,1(A3,D5) 
ADD #2,D5 

BRA H17 

H16 SUB #1,D6 

BNE HP6 

SUB lego? 

BNE H15 

RTS 
Q8 BSR HP1l 

MOVE.L #SAFFFF,D4 
BSR DLYQI 

BRA Q8 

* 


* 
* 
DXDY MOVE.B 2(Al),D1 
SUBIR: (Al) 2D1 
BCS.S XNEG 
MOVE.B D1,4(Al1) 
CLR.B 6(A1) 
RTS — 
XNEG MOVE.B #1,6(Al) 
NEG.B D1 
MOVE.B D1,4(Al1) 


RTS 
* 


* 


LINE EQU * 

DRAW MOVEM.L D@+D7/AG—A6 ,—(A7) 
MOVE.L #X1,Al 
MOVE.B D1,2(Al1) 
MOVE.B D2,3(Al1) 
MOVE.B (Al),D1 
MOVE.B 1(Al) ,D2 
BSR DSP 

DRAW1 BSR DXDY 
ADD.L #1,Al 
BSR DXDY 
SUB.L #1,Al 
MOVE.B (Al),D1 
MOVE.B 1(Al) ,D2 
TST.B 4(Al) 
BEQ.S DXZ 
TST.B 5(Al) 

BEQ DYZ 
MOVE.B 4(Al) ,D3 
CMP.B 5(Al),D3 
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7580 
7590 
7680 
7618 
7620 
7630 
7648 
7658 
7660 
7670 
768@ 
7690 
7760 
TAD 
7720 
7730 
7740 
775@ 
7768 
7770 
7786 
7790 
7808 
7810 
7820 
7830 
7849 
7850 
7860 
7870 
7880 
7890 
796 
7918 
7929 
7930 
7948 
7958 
796@ 
1978 
7989 
7999 
SHAD 
8919 
8 G20 
8930 
8848 
8050 
8968 
8878 
808 
8098 
8190 
8119 
81208 


000888 
GBG8s8c 
GBB898 
GGB892 
088896 
000898 
GBOG89C 
OOO89E 
GBO8AB 
POV8A4 
GBAG8A6 
GOV8A8 
QBB8AC 
OBO8AE 
GGO8BA 
OBO8B4 
GBG8BO6 
QBO8B8 
GOS8BC 
OOO8BE 
BAB8C2 
G9BB8C4 
BZBG8CO6 
GBB8CA 
VBB8BCC 
OBO8CE 
GBH8D2 
9BO8D4 
GBB8D6 
OBB8DA 
GBB8DC 
QOO08DE 
OOV8E2 
OOO8E4 
OB08E8 
OOO8EA 
OOO8EER 
DOO8FOD 
OOO8F4 
OBO8SFO 
GAG8F8 
OBQO8FC 
OOO8FE 
0009G2 
GO0984 
088986 
GOVIDA 
POBIBC 
GB0918 
GB0GI12 
G0B916 
990918 
BOOII1A 
OOB91E 
GO09I20 


COBDBIBS 
AA290886 
6626 
AA290007 
6636 
6108FCBA 
5201 
a202 
B22908902 
60F2 
OO7E 
6100FCAA 
5301 
5362 
B2298002 
66F2 
OW6E 
4A2986007 
66EA 
6190FC94 
a 301 
5292 
B2290882 
66F2 
6058 
6180FC84 
5201 
5362 
B2290082 
6OFZ 
68648 
4A298005 
6742 
4A296097 
6600E 
6100FC68 
5282 
B42989083 
6OF4 
6825 
61O0FC5A 
5302 
B4299083 
66F4 
6820 
4A298006 
660E 
61B8G8FC46 
5261 
B2298002 
OOF4 
6B8BC 
6108FC38 
301. 
B2290092 
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BNE FULMOV 
TST.B 6(Al) 
BNE.S SXN 
TST.B 7(A1) 
BNE.S SYN 

XPYP1 BSR DSP 
ADD.B #1,D1 
ADDsB: 413 )2 
CMP.B 2(Al),DI1 
BNE XPYPI1 
BRA.S XYDONE 

SXNSYN BSR DSP 
SUB.B #1,D1 
SUB.B #1,D2 
CMP.B 2(Al1),D1 
BNE SXNSYN 
BRA.S XYDONE 

SXN TST.B 7(Al1) 
BNE.S SXNSYN 

SNP BSR DSP 
SUBS B #1i,D1 
ADDJB 4 D2 
CMP.B 2(Al),DI1 
BNE SNP 
BRA.S XYDONE 

SYN BSR DSP 
ADD.B #1,D1 
SUBS B -“#15)D2 
CMP.B 2(Al),DI1 
BNE SYN 
BRA.S XYDONE 

DAZ. ST .B 5SCAL) 
BEQ.S XYDONE 
TST.B 7(Al) 
BNE.S DXZYN 

DXZ1 BSR DSP 
ADD.B. #14D2 
CMP.B 3(Al),D2 
BNE DXZ1 
BRA.S XYDONE 

DXZYN BSR DSP 
SUB. B #1402 
CMP.B 3(Al1) ,D2 
BNE DXZYN 
BRA.S XYDONE 

DYZ  TSTe 3 6 (Al) 
BNE.S DYZN 

DYZ1 BSR DSP 
ADD.B #1,D1 
CMP.B 2(A1L); D1 
BNE DYZ1 
BRA.S XYDONE 

DYZN BSR DSP 
SUBSE: #1,D1 
CMP.B 2(Al1),DI1 
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8139 
8149 
8158 
8169 
8170 
8139 
8199 
8200 
8219 
8220 
82390 
824¢ 
8258 
8260 
8270 
8286 
8290 
8300 
S310 
8320 
8330 
8348 
8359 
8368 
8378 
8380 
8399 
8480 
8418 
8429 
8430 
8449 
845¢ 
84609 
8479 
8489 
849¢ 
8580 
8518 
8520 
8530 
8548 
8558 
8560 
857@ 
8588 
8596 
8608 
8619 
8620 
8638 
8648 
8650 
8660 
8670 


980924 
G8V926 
BOGI2A 
GGBI2C 
080930 
0980934 
000938 
OBOI3A 
G0O93E 
G0G942 
080946 
9008948 
OOO94E 
020950 
008956 
80958 
GBBISC 
QOOI5E 
00969 
000962 
GB0966 
DOGIGA 
QBZ0IOE 
GBB978 
GBV974 
909978 
QOBITA 
GBB9I7C 
008980 
00984 
060988 
OB098A 
OA098E 
G0B990 
0BB992 
020994 
080996 
GBBIIC 
OO099E 
DIGIAD 
ZAGIA2 
QOB9IA4 
OZO9AA 
OOOIAE 
GBVIB2 
GBVIBO 
9BZ09B8 
QBVBIBC 
OQV9BE 
GBBIC2 
BBGICH 
GBBICA 
QBBICC 
QOB9IDO 
0BB9D2 


6OF4 
32A90982 
£2 
14298001 
OLGUEC2Z2 
4CDF7FFF 
4E75 
33510088 
16290804 
96298805 
6298 


33 7COOB1BOBA 


6846 


337CB1ABOBBA 


603E 
16298908 
9611 
6482 
4493 
D24300FF 
18298905 
G24400FF 
C6c4 
18298989 
98290091 
6492 
A494 
LA290 004 
OG24400FF 
B24500FF 
C8C5 
AA2ZIBOBA 
6OBE 
B883 
67190 
6205 


336989BAR BOE 


6BBC 
B883 
6782 
62F2 
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BNE DYZN 
XYDONE MOVE 2(Al1), (Al) 
MOVE.B (Al),DI1 
MOVE.B 1(Al1),D2 

BSR DSP 

MOVEM.L (A7)+,D0—-D7/AQ~—A6 
RTS 

FULMOV MOVE (Al) ,8(Al1) 
MOVE.B 4(Al),D3 

SUB.B 5(Al1) ,D3 

BHI.S FULI1 

MOVE #$1,19(Al1) 

BRA.S FUL4 

FUL1 MOVE #$108,19(Al1) 
BRA.S FUL4 

FUL2 MOVE.B 8(Al1),D3 
SUB.B (Al) ,D3 

BCC.S FUL21 

NEG.B D3 

FUL21 AND #SFF,D3 
MOVE.B 5(Al) ,D4 

AND #SFF,D4 

MULU D4,D3 

MOVE.B 9(Al1),D4 

SUB.B 1(Al),D4 

BCC.S FUL22 

NEG.B D4 
FUL22 MOVE.B 4(Al1),D5 
AND #SFF,D4 

AND #SFF,D5 

MULU D5,D4 

TST.B 1@(A1) 

BNE.S FULY 

CMP.L D3,D4 

BEQ.S GREAT 

BHI.S GREAT 

FUL4 MOVE 18(Al1),14(AL) 
BRA.S SAME 

FULY CMP.L D3,D4 

BEQ.S GREAT 

BHI.S FUL4 


337C@1B18080E GREAT MOVE #50101,14(A1) 


12298008 
14290009 
AA29B0B7 
6606 
D429000F 
6004 
94290 00F 
13428089 
AA2980B6 
6696 
D229000E 
6804 
92290 00E 


SAME MOVE.B 8(Al1),D1 
MOVE.B 9(Al1),D2 
TST.B 7(A1) 

BNE.S NEGY 
ADD.B 15(Al) ,D2 
BRA.S S2 

NEGY SUB.B 15(Al),D2 

S2 MOVE.B D2,9(Al1) 
TST.B 6(A1) 
BNE.S NEGX 
ADD.B 14(Al),D1 
BRA.S $3 

NEGX SUB.B 14(Al1),D1 


pe 
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8688 
8698 
8706 
871 
8728 
873@ 
8749 
875 
8768 
877 


CAE TOTAL. BRRORG 


GBB9IDO 
OBBIDA 
QOB9DE 
OBB9IE2 
OBO9E4 
GZO9E8 
OZBIEA 
QZB9EE 
QOBIF2 
QZOGIFO 


SYMBOL TABLE 


ARRAY 
BL3 
BX 
BX22 
CHAR 


CHARED3 


EQU2 
PIABUE 
FUL22 
FULY 
Hl 
H131 
H16 
H4 

H8 
HP17 
INPUT 
LOGO 
MAG 
NEGY 
OUTPUT 
03 

Oo? 
RAND 
RED 
RTS 1 
RUN2 
SCALE 


13418888 S3 MOVE.B D1,8(Al) 
6100FB78 FUL3 BSR DSP 
B2298062 CMP.B: .2:(AL) 7 Di 
676A BEQ.S DRAW2 
B42980083 CMP.B 3(Al1),D2 
6704 BEQ.S DRAW2 
6OOOFFOC BRA FUL2 
32A90888 DRAW2 MOVE 8(Al1), (Al) 
OOBOFETA BRA DRAWL 
GOOD 

(eo 
0G1880 BA 9809454 BLI 
080368 BLACK 080388 BLINK 
OG0818A BX1 OOV19A BX11 
OBG1CH BX3 G09198 BX33 
9083B6 CHARED 80093A8 CHAREDI 
9003D4 CHARED4 QG03F8 CHTAB 
088008 CMD 680204 CMDI1 
089278 CMD4 0080276 CMDTAB 
@086602 COLOR 961018 CR 
60031A DBLUE 90G32C DCYAN 
OBB44A DLY1 GOG44E DLYQ 
G6933E DOT @0G41C DRAW 
QOOVIEE DRED 08320 DSP 
GOG955A DSPLYI GO@G5A8 DSPLY2 
080332 DXDY GO0G8828 DxzZ 
@O08F8 DYEL 4008338 DYZ 
GB991A ED AOBHOIE8 EDI 
GGO5BE EQU3 O2@G5DBH EQUA 
P2IPIS FULL 040950 FUL2 
O0097C FUL3 B@BIDA FUL4 
G0099R GETADD Q8O57A GREAT 
QZGOFA H11 900768 H12 
098788 H132 69078C H14 
QOB8GE H17 G007B4 H2 
080718 H5 G§00722 Ho 
000722 HI 90073A HP 
0Z87BC HPO 0897B2 INIT 
GBOG1l6EE LI G@B00466 L2 
O2G66A LOOP 020474 LTARROW 
980314 MSG G2H8GEE NCOLOR 
AOGO9BE NTABLE 088082 NUMPT 
O@2017C OUTPUT2 O21BC2 Ol 
OOB4BB QA BBB4BC O5 
028606 O91 BBHOBC O92 
009514 RAND1 900532 RAND2 
QOS2FG0 RETURN 880907C RTARROW 
080254 RTS2 QWG2EC RUN 
O@OG4E2 S2 QOBIC2 S3 
981816 SET BOV4GA SETUP 
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069364 
POO34A 
GO091B4 
GBG1DO 
ABO3CE 
GOBIFG 
OOB26A 
GO1800 
GBBG2IC 
060344 
OG2BO04A 
G00848 
000554 
BAOB5AB 
ABO8DE 
BBBIVS 
BOO1FA 
BQOSE2 
00958 
G80996 
BOB9A4 
OZO74A 
BOO76E 
GO070B 
AOGOERS 
BBSGAC 
BDOBB2C 
080482 
980264 
GG1G11 
G981814 
900498 
GBB4C8 
GBG01B 
G0B520 
BOG25E 
BBB4D2 
GBV9IDO 
ABWKBOO 
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BL2 
BLUE 
BX2 
BX44 
CHARED2 
CLRM 
CMD2 
CMQ 
CRTC 
DGR 
DLYOd 
DRAW1 
DSPI 
DWARROW 
DXZ1 
DY ZL 
BOUL 
EQU5 
FUL2 1 
FULMOV 
GREEN 
3 BO, 
H15 

H3 

H61 
HPl 
INITIL 
LINE 
MACSBUG 
NEGX 
OCOLOR 
Q2 

08 
RANADD 
READK 
RTS 
RUNI 
SAME 
SETUP] 
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008358 
BOB2EFC 
POG1A4 
@BG1DA 
BOG3D0 
BO0074 
009288 
GB0VO56 
OB8AGD2 
009326 
B806058 
080864 
00566 
G808258 
OOO8EA 
GBBIBC 
BOBBSAC 
OOO5F4 
029962 
ABBI3A 
BOG2F6 
980784 
89798 
GB9712 
9808728 
QOGOB4 
G008038 
9003848 
G200F6 
GBBID2 
GV1G12 
ABV4A4 
090908818 
981018 
900436 
080256 
ZOGADA 
GOGIAA 
BOOOOE 


SETUP4.S MC68000 


SETUP2 
SH2 
SHQ 
SYN 

X1 


XYDONE 


GBGB1C 
GBG1G6 
GOOKES 
QBO8CE 
GB1AOB 


B9GI26 


ASM REV= 


SETUP21 
SH3 

ONP 
TABLECH 
X2 


bal 


1.0F- 


GBB06B 
968146 
OOB8BE 
081190 
GB1GH2 


21001 


21 


SH 

SH4 

SOXN 
UPARROW 
XNEG 


Y2 


GOOVE2 
098154 
SPB8B8 
G88250 
GPB83A 


GV1983 
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SH1 
SHOW 
SOXNSYN 
WHITE 
XPYP1 


YELLOW 
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COOOF4 
GBG1B2 
GB08A8 
GBE382 
0006898 


GB030E 
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